A r t i c l e s Disruption of mucosal homeostasis can lead not only to infections but also to chronic inflammatory diseases and cancer. Intestinal homeo stasis is maintained by the immune system and the barrier function of epithelial cells. Many cells of the innate and adaptive immune systems reside in mucosal tissues and establish an immunological network to maintain healthy conditions. Among the cells of the adaptive immune system, B cells that produce immunoglobulin A (IgA) are important participants in the maintenance of homeostasis and mucosal host defense 1 , and the lamina propria of the small intestine is home to a substantial proportion of the T H 17 subset of helper T cells present in nonimmune mice.
IgA in its dimeric form is the dominant immunoglobulin isotype secreted into the intestinal lumen. The differentiation of B cells that secrete T cell-dependent IgA occurs in the Peyer's patches (PP) of the small intestine. Selective deficiency in IgA is the most common form of primary immunodeficiency, with an incidence of approximately 1 in 600 people in the Western world. Although its symptoms are rarely severe, symptomatic selective IgA deficiency can result in recurrent pulmonary and gastrointestinal infections 2 . T H 17 cells serve a crucial role in the mucosal host defense as well as in the development of autoimmune dis eases 3 . Under steadystate conditions, T H 17 cells are usually found in the lamina propria of the small intestine, where their development depends on the presence of commensal microbiota, in particular segmented fila mentous bacteria 4 . Notably, stimulation by those bacteria is also linked to the production of a large amount of total intestinal IgA 5 .
In the PP, the main function of cells of the immune system is sur veillance of the intestinal lumen, which involves the induction of IgA antibody responses. IgA is important for the neutralization of toxins and response to pathogens but is also critically involved in shaping the diversity of the commensal microbiota 6, 7 . After activation of B cells in the context of cognate T cell help, germinal centers (GCs) are generated, and induction of the cytidine deaminase AID in GC B cells promotes somatic hypermutation and classswitch recombination of genes encoding immunoglobulins. Most B cells in the PP differentiate into IgAproducing cells in the presence of help from T cells, whereas B plasma cells with T cell-independent production of IgA, which are B220 − , can differentiate in the gut lamina propria without the gen eration of GCs [8] [9] [10] . IgAproducing B cells in GCs undergo extensive somatic hypermutation 10 , which results in higher antibody affinity.
Here we found that most T H 17 cells in lymphoid organs of nonim mune mice were dependent on gut microbiota and had a natural 'pref erence' for the small intestine, as after adoptive transfer they selectively homed to that site. Intestinal T H 17 cells underwent deviation toward a follicular helper T cell (T FH cell) phenotype in PP, where they induced GCs and the development of hostprotective IgA responses. In contrast to pathogenic T H 17 cells developing in the course of experimental autoimmune encephalomyelitis (EAE), which are highly dependent on interleukin 23 (IL23) 11, 12 , intestinal T H 17 cells did not require IL23 for their maintenance or for their plasticity in deviating toward a T FH cell profile. Mice deficient in T H 17 cells had a considerable deficiency in antigenspecific intestinal IgA after immunization with cholera toxin, which emphasized that T H 17 cells were the helper T cell subset responsible for inducing the switch of GC B cells toward the production of highaffinity, T cell-dependent IgA.
RESULTS

Gut-homing properties of T H 17 cells in nonimmune mice
T H 17 cells constitute approximately 0.1% of CD4 + helper T cells in the peripheral lymph nodes and spleens of nonimmune IL17 fatereporter (Il17a Cre R26R eYFP ) mice, which express Cre recombinase from Il17a, linked to enhanced yellow fluorescent protein (eYFP) expressed from the ubiquitous Rosa26 locus, and thus IL17producing cells are per manently marked as eYFP + cells 12 . This system is a powerful tool with which to track T H 17 cells and to investigate their potential plastic ity toward alternative effector functions, as detection of T H 17 cells with this system does not depend on staining for intracellular IL17.
Flow cytometry of eYFP + T H 17 cells from lymph nodes of
Il17a Cre R26R eYFP mice showed almost uniform surface expression of the chemokine receptor CCR6, the IL7 receptor αchain, the IL2 receptor αchain (CD25), integrin α E β 7 (CD103) and the inducible costimulator ICOS, as well as expression of the signature cytokine IL17 and the transcription factor RORγt ( Fig. 1a) . Expression of CCR6 and CD103 suggested guthoming ability, because the CCR6 ligand CCL20 is known to be expressed in the small intestine 13 . As intestinal T H 17 cells are dependent on the gut microbiota and are absent from germfree mice 4 npg pathogen-free and germfree Il17a Cre R26R eYFP mice. We found that eYFP + T H 17 cells were undetectable in PP and lamina propria and were also almost completely absent from lymph nodes of germfree Il17a Cre R26R eYFP mice ( Fig. 1b) . To assess the homing properties of T H 17 cells and those of other memorytype T cells from nonimmune mice, we sorted eYFP + T H 17 cells and eYFP -CD4 + T cells with an activated phenotype (CD44 hi ) from lymph nodes of Il17a Cre R26R eYFP mice (distinguished by expression of the allotypic marker CD45.1) and adoptively transferred them together at a ratio of 1:1 into host mice deficient in the gene encoding the αsubunit of the T cell antigen receptor (Tcra −/− ; these mice are CD45.2 + ), which lack conventional CD4 + T cells and CD8 + T cells. We found that eYFP + T H 17 cells 'pref erentially' reconstituted gutassociated tissues, such as the lamina propria and PP of the small intestine, but not the peripheral lymph nodes in which the cells had originally resided ( Fig. 1c,d) . In contrast, eYFP -CD44 hi CD45.1 + nonT H 17 cells 'preferentially' seeded periph eral lymph nodes ( Fig. 1c,d) . Thus, most T H 17 cells in the lymphoid organs of nonimmune mice had guthoming properties.
Intestinal T H 17 cells deviate to T FH cells in Peyer's patches
The 'preferential' accumulation of T H 17 cells in PP prompted us to assess the possibility that they might have a role in helping B cells dif ferentiate in GCs. T FH cells reside in GCs and have an essential role in the differentiation of B cells in GCs; their distinguishing feature is expression of the chemokine receptor CXCR5, the costimulatory molecule PD1, IL21, ICOS and the transcription factor Bcl6 (refs. [14] [15] [16] . We found that ~13-20% of eYFP + T H 17 cells, as well as a similar proportion of eYFPcells, present in the PP of nonimmune Il17a Cre R26R eYFP mice expressed CXCR5 and PD1, whereas eYFP + γδ T cells in the PP did not express those T FH cell markers ( Fig. 2a) .
To verify the developmental origin of those cells, we sorted CXCR5 -eYFP + T H 17 cells from the lymph nodes of nonimmune Il17a Cre R26R eYFP mice, adoptively transferred them into Tcra -/hosts and then assessed expression of CXCR5 and PD1 in various tissues of the recipient mice. Although eYFP + T H 17 cells homed to both PP and lamina propria of the recipient mice, the conversion of eYFP + cells to a T FH phenotype occurred exclusively in the environment of the PP (Fig. 2b) . The small proportion of eYFP -CD4 + T cells detected in the host mice after adop tive transfer were not donorderived T cells that had lost eYFP expres sion but were CD4 + nonT cells present in the host mice.
To determine the extent to which eYFP + T H 17 cells demonstrated plasticity toward a T FH profile in other tissues as a consequence of immunization, we induced EAE in Il17a Cre R26R eYFP mice by immu nizing them with myelin oligodendrocyte glycoprotein in complete Freund's adjuvant. Such immunization induces an antibody response to myelin oligodendrocyte glycoprotein during EAE, and T H 17 cells are thought to be involved in the development of ectopic lymphoid follicles in the central nervous system during EAE 17 . Analysis of lymph nodes and spinal cords from Il17a Cre R26R eYFP mice with EAE showed that about 4-7% of CD4 + T cells in the lymph nodes and 60% of CD4 + T cells in the spinal cord were eYFP + . However, about 2-4% of eYFP + cells in the lymph nodes, and none in the spinal cord, had a T FH cell signature (CXCR5 + PD1 hi ). In contrast, a substantial proportion (10-15%) of eYFP -CD4 + T cells had a T FH cell profile (Fig. 2c) . These observations suggested that T H 17 cells showed plasticity in deviating toward the T FH phenotype 'preferentially' in the environment of the PP. (Fig. 2d ). Together these data demonstrated that the plasticity of T H 17 cells in deviating toward a T FH cell-like phenotype was continuous in the environment of the PP under steadystate conditions.
IL-23 independence of intestinal T H 17 cell homeostasis
The plasticity of T H 17 cells in autoimmune settings is very depend ent on IL23 (ref. 12). To determine whether IL23 is similarly involved in the plasticity of intestinal T H 17 cells in developing into T FH cells, we analyzed Il17a Cre R26R eYFP mice crossed onto a background with genetic deficiency in the p19 subunit of IL23 (an Il23adeficient (Il23a -/-) background). First, and in contrast to the welldefined role of IL23 in the maintenance of T H 17 cells in autoimmune settings, IL23 was dispensable for the survival of intestinal T H 17 cells, as similar numbers of T H 17 cells were present in the lymph nodes and PP of Il23a +/+ and Il23a -/-Il17a Cre R26R eYFP mice (Fig. 3a) . Furthermore, the phenotypic conversion to a T FH cell phenotype occurred to the same extent in Il23a +/+ and Il23a -/-Il17a Cre R26R eYFP mice (Fig. 3b) , and T H 17 cells with the T FH phe notype in Il23a -/-Il17a Cre R26R eYFP mice upregulated the expression of Bcl6 and Il21 similar to T H 17 cells from Il23a +/+ Il17a Cre R26R eYFP mice (Fig. 3c) . In contrast, in accordance with published observa tions 12 , T H 17 cells were unable to deviate toward expression of inter feronγ and did not express IL22 in Il23a -/-Il17a Cre R26R eYFP mice (Fig. 3d) . These data indicated that the steadystate population of T H 17 cells in the intestine had features distinct from those of T H 17 cells elicited by immunization in the periphery.
'Ex-T H 17' cells in PP induce IgA production by GC B cells
The dependence of intestinal T H 17 cells on commensal bacteria raised the possibility that T FH cells developing from guthoming former T H 17 cells may be specialized for helping B cell IgA responses in PP GCs. We therefore analyzed B cell expression of Aicda, which encodes AID, the cytidine deaminase required for somatic hypermuta tion, gene conversion and classswitch recombination of genes encod ing immunoglobulins. There was little Aicda expression in lymph node B cells of C57BL/6 (B6) mice, in line with the absence of GCs in mice kept under specific pathogen-free conditions. B cells in PP, however, are continuously stimulated by the commensal flora and had high expression of Aicda (Fig. 4a) . In absence of T cells in Tcra -/hosts, Aicda expression was very low (Fig. 4a) , as no GC B cells develop in the absence of T cell help. Transfer of eYFP + T H 17 cells, however, reconstituted Aicda expression to the amount in B6 mice (Fig. 4a) .
Furthermore, B cell expression of the GC markers GL7 and CD95, as well as expression of IgA, which we detected on B cells from B6 mice but not those from Tcra -/mice, was induced in B cells in PP of Tcra -/mice after transfer of T H 17 cells (Fig. 4b,c) . Immunohistochemistry of tissue from the PP of a Tcra -/mouse given transfer of eYFP + T H 17 cells showed that eYFP + formerly T H 17 cells were indeed situated in the GC (Supplementary Fig. 1) . As a result, the concentration of IgA, but not that of other immunoglobulin iso types, was much higher in serum from Tcra -/mice that had received T H 17 cells than in Tcra -/mice that had not received adoptively trans ferred T H 17 cells or those that had received nonT H 17 (eYFP -CD44 hi ) effector cells (Fig. 4d) . These data suggested that intestinal T H 17 cells deviating toward a T FH profile in PP may have been responsible for the induction of T cell-dependent IgA responses.
Regulatory T cells are not associated with induction of IgA
Published reports have suggested that regulatory T cells (T reg cells) expressing the transcirption factor Foxp3 might adopt a T FH cell phenotype in PP 8, [18] [19] [20] . As those studies focused on T reg cells isolated from lymphoid organs, we first compared the homing of, as well as npg A r t i c l e s the adoption of a T FH cell phenotype by, T reg cells and T H 17 cells isolated from lymph nodes and spleen. We isolated T reg cells from B6 (CD45.1 + ) mice on the basis of high CD25 expression, which cor related well with Foxp3 expression (Fig. 5a) . We cotransferred equal numbers of CD45.1 + T reg cells and eYFP + T H 17 cells into Tcra -/hosts and, 3 months later, found transferred T reg cells mainly in lymph nodes, whereas transferred eYFP + cells had homed to the lamina propria and PP of the small intestine ( Fig. 5b) . Donor CD45.1 + T reg cells retained their Foxp3 expression, but there was no indication that donor eYFP + T H 17 cells acquired Foxp3 expression in any location in the adoptive host ( Fig. 5c ). Furthermore, whereas 15-30% of T H 17 cells deviated to a T FH cell profile in PP, T reg cells did not acquire a T FH cell profile in any of the tissues examined ( Fig. 5d) . As the poor homing of lymph node-derived T reg cells to intestinal tissues might have precluded acquisition of a T FH cell phenotype in PP, we isolated T reg cells with high expression of red fluorescent protein (RFP) from the lamina propria and PP of Foxp3 RFP mice (which have sequence encoding an RFP reporter knocked into the Foxp3 locus) and trans ferred those cells into Tcra -/hosts. Although we observed efficient homing of donor RFP hi T reg cells into PP, those cells did not acquire a T FH cell profile in the adoptive hosts ( Fig. 5e) . Furthermore, adop tive transfer of T reg cells did not induce GC B cells or IgA production ( Fig. 5f,g) . Together these data suggested that the promotion of class switching to IgA in GC B cells in PP was a function of T FH cells derived from former T H 17 cells, whereas T reg cells neither adopted a T FH cell profile nor supported IgA production.
Class switching to IgA in intact mice depends on T H 17 cells
After transfer into Tcra -/hosts, transferred eYFP + T H 17 cells expanded their populations substantially, which resulted in IgA production that far exceeded that seen in B6 (Tcrasufficient) mice at steady state (Fig. 4d) . In Tcra -/hosts, lymphopenia may have resulted in unimpeded recognition of and response to the commensal flora by transferred T H 17 cells. However, adoptive transfer of eYFP + T H 17 cells into intact wildtype hosts, which have full niches of intestinal T H 17 cells and T FH cells, does not lead to efficient engraft ment of the small number of donor cells that can be isolated for transfer from unmanipulated mice. The minimal difference between npg T cell-deficient Tcra -/mice and nonimmune wildtype (B6) mice in serum IgA concentration (Fig. 4d) suggested that under steadystate conditions, most IgA expression was T cell independent. To investigate T cell-dependent IgA immune responses in intact mice, we immu nized Il17a Cre R26R eYFP mice with cholera toxin and evaluated the proportion of total eYFP + cells and eYFP + T FH cells in the PP, as well as antigenspecific IgA responses in serum and feces. The proportion of eYPF + cells (5-10%) among total CD4 + T cells in the PP of cholera toxin-immunized Il17a Cre R26R eYFP mice was similar that observed in nonimmunized Il17a Cre R26R eYFP mice (Fig. 6a) . However, 40-60% of the eYPF + cells in the PP had acquired a T FH cell phenotype, com pared with 13% at steady state ( Figs. 2a and 6a) . We also observed a strong cholera toxin-specific IgA response in the serum of immu nized Il17a Cre R26R eYFP mice (Fig. 6a) . We used quantitative PCR to assess markers associated with class switching to IgA in eYFPand eYFP + T cells from PP of cholera toxin-immunized mice, but did not detect substantial differences between the two populations analyzed (Fig. 6b) . However, expression of ICOS and CD40L (CD154; the lig and for the costimulatory molecule CD40) was consistently higher on eYFP + T cells than on eYFP -T cells, even before the eYFP + cells had acquired the CXCR5 + PD1 hi T FH profile (Fig. 6c,d) .
To address whether the induction of T cell-dependent IgA required T H 17 cells in an otherwise intact mouse, we generated bone mar row chimeras of Tcra -/hosts reconstituted with whole bone marrow from RORγtdeficient (Rorc -/-) donor mice 21 (Rorc -/-Tcra -/chime ras); these chimeras do not develop T H 17 cells 22 . Although RORγt is required for the development of lymphoid architecture in the mucosal immune system 21, 23, 24 , the mucosal environment of these chimeras is not disturbed, as Rorcexpressing innate lymphoid cell types are present in the Tcra -/hosts. We also reconstituted Tcra -/mice with bone marrow from B6 wildtype donors as a control (B6 Tcra -/chi meras). Flow cytometry of PP showed a similar proportion of T FH cells in Rorc -/-Tcra -/and B6 Tcra -/chimeras after immunization with cholera toxin (Fig. 7a) . Rorc -/-Tcra -/chimeras had fewer IL17producing CD4 + T cells than did B6 Tcra -/chimeras, whereas the proportion of T reg cells was similar in both chimeras, and the abundance of interferonγ, IL4 or IL13producing CD4 + T cells was similar in both or was even higher in Rorc -/-Tcra -/chimeras than in B6 Tcra -/chimeras (Fig. 7b) . The serum isotype profiles in the two sets of chimeras before immunization were similar (Supplementary Fig. 2) . To assess the production of T cell-dependent IgA, we immunized Rorc -/-Tcra -/and B6 Tcra -/chimeras with cholera toxin and measured serum and fecal IgA 10 d later. B6 Tcra -/chimeras mounted a strong cholera toxin-specific IgA response detectable in serum ( Fig. 7c) and feces (Fig. 7d) . In contrast, Rorc -/-Tcra -/chimeras had very low concentrations of cholera toxin-specific IgA, similar to those observed in Tcra -/mice ( Fig. 7c,d) . Thus, these results showed that T H 17 cells were required for the GC switch to IgA production in PP.
DISCUSSION
T H 17 cells are known to diversify their effector profile in response to various environmental conditions 25 . Here we have described the con sequences of the plasticity of T H 17 cells in developing toward a T FH cell program in the environment of the small intestine PP, a process that promoted T cell-dependent IgA responses. Although published studies have demonstrated that T H 17 cells can be reprogrammed to obtain T FH cell characteristics in vitro 26 , an in vivo demonstration of this phenomenon would not have been possible without an IL17 fatereporter mouse (the Il17a Cre R26R eYFP mouse), as this allows the identification of a T H 17 cell origin regardless of production of the signature cytokine IL17. Here we used that fatereporter mouse to demonstrate the deviation of T H 17 cells toward a T FH cell phenotype under the influence of the environment of the PP, which resulted in substantial phenotypic and functional changes.
We found that expression of IL17 and RORγt was extinguished in T FH cells derived from former T H 17 cells. However, the expression of IL21 and Bcl6 was upregulated in those cells. Although IL21 has been associated with T H 17 cells generated in vitro 3 , expression of IL21 was not detectable in T H 17 cells from the intestine or lymphoid organs of nonimmune mice.
T H 17 cells are naturally found in the small intestine of nonim mune pathogenfree mice. Under steadystate conditions, these cells are thought to contribute to gut barrier function by stimulating the formation of tight junctions and antimicrobial peptides 27, 28 . Our analysis of Il17a Cre R26R eYFP mice indicated that most of the few T H 17 cells found in peripheral lymphoid organs probably had their developmental origin in the gut, a proposal also supported by the finding that germfree Il17a Cre R26R eYFP mice lacked both intestinal T H 17 cells and most T H 17 cells from lymphoid organs. It was notable that the cytokine IL23, a key factor for the development of T H 17 responses with pathogenic features 11, 12, 29 , was dispensable for the maintenance of intestinal T H 17 cells and their deviation toward a T FH cell program. That confirmed published suggestions that T H 17 cells might develop toward having either protective functions or patho genic functions 30 .
Our data have expanded the functional repertoire of intesti nal T H 17 cells to include induction of the GC B cell IgA response. In Tcra -/mice given transfer of eYFP + T H 17 cells, serum concentra tions of IgA were much higher regardless of deliberate immunization. 
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That was presumably due to the exaggerated population expansion of the transferred cells in the lymphopenic hosts and recall responses to commensal microbiota that may be less well controlled in T celldeficient hosts. In fact, immunization with cholera toxin did not result in an antigenspecific IgA response in these mice. In contrast, immu nization of Il17a Cre R26R eYFP mice with cholera toxin resulted in a pronounced cholera toxin-specific IgA response and more switching of eYFP + cells toward a T FH cell phenotype.
In Rorc -/-Tcra -/chimeras, serum concentrations of IgA before immunization with cholera toxin were similar to those seen in Tcra -/mice as well as in wildtype B6 mice (data not shown), which suggests that basal concentrations of IgA in specific pathogen-free mice may be mostly T cell independent. T H 17 cells are involved in upregulat ing expression of the polymeric immunoglobulin receptor that trans ports IgA across the intestinal epithelium 31 . However, it seems that role can be attributed to IL17 itself rather than to T H 17 cells. One possibility that remains to be addressed is whether RORγt + innate lymphoid cells contribute to the induction of T cell-independent IgA and/or upregulation of expression of the IgA transporter. As T FH cells derived from former T H 17 cells switched off their production of IL17, it is unlikely that they participated in this process, and we have not detected changes in expression of polymeric immunoglobulin receptor in our various models, none of which were devoid of IL17. Nevertheless, IgA responses to challenge with cholera toxin depended on the presence of T H 17 cells.
The plasticity of T H 17 cells in developing toward a T FH cell fate was restricted to the environment of the PP and was not evident in peripheral lymph nodes. As intestinal IgA fulfils important roles in maintaining equilibrium with the commensal flora and efficient mucosal host defense 7 , this newly identified function of T H 17 cells provides another example of their crucial role in mucosal immunity. It is notable that segmented filamentous bacteria, which are important stimulators of the T H 17 cell development, also drive GC formation and IgA production in PP 4, 5 . IgA deficiency causes aberrant expan sion of segmented filamentous bacteria 4, 32, 33 , and a deficiency in T H 17 cells might result in the same features.
The developmental relationship between T FH cells and other CD4 + T cell subsets remains a matter of debate 15 . Our data are compat ible with a nonexclusive CD4 + T cell program that obtains input from multiple T cell subsets. T helper type 2 cells are able to acquire CXCR5 expression, which results in the induction or inhibition of B cell differentiation and class switching in GCs 18, [34] [35] [36] . IL12medi ated activation of the transcription factor STAT4 transiently induces a T FH cell transcriptional profile, followed by repression of the T FH cell gene signature by the T helper type 1-specific transcription factor Tbet 37 . Induction of Bcl6 requires ICOS 38 , which has high expres sion on T H 17 cells. Temporal and spatial regulation of the expression of CXCR5 and Bcl6 in interactions with dendritic cells and B cells promotes the development of T FH cells [38] [39] [40] , but it remains unclear whether the T FH cell state resembles a terminal effector status or whether such cells can be redirected toward other T cell programs. Thus, it remains to be determined whether the extinction of a pre vious effector profile is complete after the acquisition of a T FH cell phenotype or whether each effector T cell subset contributes a unique feature of its original signature to the functional helper response in the GC reaction. Elucidation of these possibilities would be facili tated by fatereporter mice for each T cell subset, which would allow analysis of functional profiles regardless of expression of the signature cytokines that now define their subset allocation.
The role of T reg cells in GC reactions in PP remains controver sial. In some reports it has been argued that T reg cells convert into T FH cells to promote intestinal IgA responses 18, 41 , whereas other stud ies have suggested that T reg cells that express markers of T FH cells are essential for control, rather than promotion, of the GC reaction 19, 20 . Notably, depletion of T reg cell through the use of antibody to CD25, as used in a published study of the role of T reg cells in the induction of intestinal IgA 41 , would also result in the depletion of T H 17 cells, which are homogenously CD25 + . Our data did not confirm the plasticity of T reg cells in developing toward a T FH cell profile or a role for T reg cells in promoting IgA responses either in the transfer model or in bone marrow chimeras. For transfer, we isolated the T reg cell population on the basis of either high CD25 expression, which has been shown to mark stable T reg cells 42 , or high RFP (Foxp3) expression in the Foxp3 RFP mouse 43 . The discrepancy in T reg cell plasticity might be due to technical issues with the Foxp3 reporter model used before 18 , show ing particularly prominent plasticity of cells with lower expression of Foxp3 or after transfer of mixtures of Foxp3 + and Foxp3 − cells. Given the reciprocal relationship between Foxp3 and RORγt in the devel opment of T reg cells and T H 17 cells 44 , it is conceivable that Foxp3 lo T reg cells may have deviated toward a T H 17 cell fate, thus mimicking their unique function in the intestinal immune response.
Our data emphasize another facet of the hostprotective function of T H 17 cells in mucosal tissues. At present it remains unclear what par ticular features former T H 17 cells contribute to their interaction with B cells to promote IgA responses. Genes encoding molecules known to affect IgA have wide expression in the environment of the PP, and we did not detect differences in the expression of such markers in eYFP + and eYFP -T cells in PP. Notably, eYFP + T cells had much higher expression of ICOS and CD40L, which might facilitate 'preferential' contact with B cells. B cells in the environment of the PP are character ized by expression of the transcription factor RORα 45 and compete for help from T cells before entering GCs. The eYFP + T cells may have had 'preferential' access. However, this does not explain why T FH cells in the PP of Rorc -/-Tcra -/chimeras, which did not face competition by former T H 17 cells, were still not able to induce a switch to IgA. Given the prominent role of T H 17 cells in autoimmunity, these cells seem obvious targets for therapeutic intervention. However, understanding of their role in maintaining intestinal barrier integrity is needed to avoid disturbance of these beneficial functions.
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